Effect of AdGDNF on dopaminergic neurotransmission in the striatum of 6-OHDA-treated rats.
We have previously observed that the delivery of an adenoviral vector encoding for glial cell line-derived neurotrophic factor (AdGDNF) into the substantia nigra (SN) 7 days after intrastriatal administration of 6-hydroxydopamine (6-OHDA) protects dopamine (DA)-dependent behaviors, tyrosine hydroxylase immunoreactive (TH+) cells in SN, and amphetamine-induced c-fos induction in striatum. In the present study, we sought to determine if the behavioral protection observed in 6-OHDA-treated rats receiving AdGDNF was associated with an increase in DA availability in the striatum as measured by microdialysis. Rats received intrastriatal 6-OHDA (16 microg/2.8 microl) or vehicle followed 7 days later by intranigral AdGDNF (3.2x10(7) pfu/2 microl), AdLacZ (3.2 x 10(7) pfu/2 microl), or phosphate buffered saline (PBS). Three weeks later, microdialysis samples were collected from the same striatal region under basal conditions, following KCl (100 mM) or amphetamine (250 microM) administered via the striatal microdialysis probe, or amphetamine administered systemically (6.8 mg/kg i.p). Animals given 6-OHDA followed by either PBS or AdLacZ showed a decrease in basal extracellular striatal DA levels to 24% of control. In contrast, basal extracellular DA in 6-OHDA-lesioned rats with a nigral injection of AdGDNF was almost 3-fold higher than 6-OHDA-vehicle treated animals, 65% of control DA levels. Moreover, although KCl and amphetamine produced no increase in striatal DA release in 6-OHDA-treated rats that subsequently were given either PBS or AdLacZ, these manipulations increased DA levels significantly in 6-OHDA-treated rats later given AdGDNF. Thus, DA neurotransmission within the striatum of 6-OHDA treated rats appears to be enhanced by increased expression of GDNF in the nigra.